Cross-linking of lipopolysaccharide (LPS) to CD14 on THP-1 cells mediated by LPS-binding protein.
Recent work has established that bacterial endotoxin (LPS) binds to the plasma protein LPS-binding protein (LBP) forming high affinity complexes (LPS-LBP), that LBP is an opsonin for LPS-bearing particles, and that LPS-LBP complexes are potent agonists for monocytic cells (MO). mAb to the MO plasma membrane protein, CD14, inhibit LBP-dependent binding of LPS to MO, and LPS-LBP-dependent stimulation of cytokine release from MO. These data suggest that CD14 functions as a membrane receptor for LPS but do not demonstrate a direct association of LPS with CD14. Calcitriol was used to induce a high level of CD14 expression in the human monocyte-like cell line THP-1, resulting in enhanced responses of these cells to LPS-LBP complexes manifested by enhanced binding of LPS and a decrease in the amount of LPS needed to induce IL-8 release. An Re595 LPS derivative containing a radioiodinated, photoreactive, phenyl azide (125I-ASD-LPS) was used in cross-linking experiments to identify membrane proteins in calcitriol-treated THP-1 cells that interact with LPS. 125I-ASD-LPS was added to calcitriol-induced THP-1 cells in the presence or absence of LBP, the mixture photolyzed, and the resultant radioiodinated proteins analyzed by SDS-PAGE and autoradiography. We observed strong cross-linking of 125I-ASD-LPS to a 55-kDa membrane protein when LBP was present, but failed to observe radiolabeling of any other proteins with apparent molecular masses distinct from CD14. The cross-linked product was identified as CD14 by immunoprecipitation with anti-human CD14 mAb. Studies with human CD14 expressing transfectants of the murine B cell line 70Z/3 also revealed LBP-dependent cross-linking of 125I-ASD-LPS to CD14. These data document binding of LPS to a specific membrane protein that serves as an LPS receptor.